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MULTIVARIANT MOBILE OPERATING
SYSTEM CONFIGURATION

BACKGROUND

Manufacturers of mobile phones, and other computing
devices with cellular connectivity, increasingly provide such
devices for use by different mobile operators 1n different
markets. For example, a large mobile phone manufacturer
may sell mobile phones to different mobile phone operators in
the U.S., to different mobile phone operators in Europe, and
to different mobile phone operators 1n other markets through-
out the world.

In order to work with a particular mobile phone operator
and 1n a particular market or country, a mobile phone needs to
be configured with settings specific to the operator, and pos-
sibly to the particular market, country, etc. For example,
cellular data settings may need to be configured 1n addition to
other settings, such as country-specific settings, application
settings, efc.

In order for the manufacturer to provide the mobile phone,
and associated operating system soitware, for each specific
combination of mobile operator, country, etc., that needs dii-
ferent settings, the manufacturer may need to create a sepa-
rate version of the operating system software configured with
the settings for the specific combination. For example, a
manufacturer may have to create many different “images”™
(e.g., hundreds or more) of the operating system software,
cach configured to support a different combination of mobile
operator, country, etc.

Providing many different version, or images, of the oper-
ating system soltware can be problematic and nefficient. For
example, the manufacturer may spend a lot of time setting up
and maintaiming each version. In addition, 11 a change to a
particular setting 1s needed, 1t can require updating many
different versions of the operating system soitware.

Therelore, there exists ample opportunity for improvement
in technologies related to configuring a mobile operating
system.

SUMMARY

This Summary 1s provided to introduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the Detailed Description. This Summary 1s not intended to
identify key features or essential features of the claimed sub-
ject matter, nor 1s 1t mntended to be used to limit the scope of
the claimed subject matter.

Techniques and tools are described for providing a dynami-
cally configurable multivariant mobile operating system. For
example, the current state of a computing device (e.g., a
mobile computing device, such as a mobile phone or a tablet
with a cellular data capability) can be determined. Determin-
ing the current state of the computing device can be accom-
plished, for example, by determining keys to use for obtaining,
configuration settings (e.g., keys indicating available Univer-
sal Integrated Circuit Card (UICC) configuration parameters
and/or keys indicating available configuration parameters
from hardware/soitware of the device or from other sources
such as external sources). Once the keys have been deter-
mined, they can be used to retrieve configuration settings
(e.g., Irom a settings data store located on the mobile com-
puting device). The configuration settings can then be priori-
tized (e.g., ordered from least specific settings to most spe-
cific settings or consolidated to remove lower priority settings
for any overlapping settings). The prioritized configuration
settings can then be applied to the multivariant mobile oper-
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2

ating system running on the mobile computing device. The
multivariant mobile operating system can be configured, for
example, when specific events are detected, such as when a
new UICC card 1s detected and/or when the device boots from
a powered-off state.

For example, a method can be provided for dynamic appli-
cation of variant settings to a multivariant mobile operating
system running on a mobile computing device (e.g., a mobile
phone or other mobile device with cellular connectivity). The
method comprises determining a plurality of keys (e.g., UICC
keys and/or extension keys), retrieving (e.g., from a settings
data store) a set of configuration settings and corresponding
values based on the plurality of keys, dynamically creating a
confliguration variant by prioritizing the retrieved set of con-
figuration settings, and applying the set of configuration set-
tings to the multivariant mobile operating system according,
to the prioritization.

As another example, a method can be provided for
dynamic application of variant settings to a multivariant
mobile operating system running on a mobile computing
device (e.g., a mobile phone or other mobile device with
cellular connectivity). The method comprises determining a
plurality of keys that indicate, at least in part, configuration
parameters for the mobile computing device, retrieving (e.g.,
from a settings data store) a set of configuration settings and
corresponding values based on the plurality of keys, dynami-
cally creating a configuration variant by prioritizing the
retrieved set of configuration settings, where prioritizing the
retrieved set of configuration settings comprises ordering the
set of configuration settings from lowest priority to highest
priority, and applying the set of configuration settings to the
multivariant mobile operating system 1n order from lowest
priority to highest priority.

As another example, a mobile computing device compris-
ing a processing umt, memory, and a UICC can be provided
for performing operations described herein. For example, a
runtime engine running on the mobile computing device can
determine keys to use for obtaining configuration settings
(e.g., keys indicating available UICC configuration param-
cters and/or keys indicating available configuration param-
eters from hardware/software of the device or from other
sources), retrieve configuration settings using the keys from a
settings data store stored on the mobile computing device,
prioritize the settings, and apply the settings to the mobile
computing device based on the prioritization.

As described herein, a variety of other features and advan-
tages can be incorporated 1nto the technologies as desired.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram depicting an example of applying
settings to configure a multivariant operating system.

FIG. 2 1s a diagram depicting an example mobile comput-
ing device running a multivariant operating system.

FIG. 3 1s a diagram of an example settings data store.

FIG. 4 1s a flowchart of an example method for dynamic
application of variant settings to a multivariant mobile oper-
ating system.

FIG. 5 1s a flowchart of an example method for dynamic
application of variant settings to a multivariant mobile oper-
ating system.

FIG. 6 1s a diagram of an exemplary computing system 1n
which some described embodiments can be implemented.

FIG. 7 1s an exemplary mobile device that can be used 1n
conjunction with the technologies described herein.
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FIG. 8 1s an exemplary cloud-support environment that can
be used 1n conjunction with the technologies described
herein.

DETAILED DESCRIPTION

Example 1
Overview

As described herein, various techniques and solutions can
be applied for providing a dynamically configurable multi-
variant mobile operating system. For example, the current
state of a mobile computing device (e.g., a mobile phone or a
tablet with cellular data capability) can be determined. Deter-
miming the current state of the computing device can be
accomplished, for example, by determining keys to use for
obtaining configuration settings (e.g., keys indicating avail-
able Universal Integrated Circuit Card (UICC) configuration
parameters and/or keys indicating available configuration
parameters from hardware/software of the device or from
other sources). Once the keys have been determined, they can
be used to retrieve configuration settings (e.g., from a settings
data store located on the mobile computing device). The
configuration settings can then be prioritized (e.g., ordered

from least specific settings to most specific settings). The
prioritized configuration settings can then be applied to the
multivariant mobile operating system running on the mobile
computing device. The techniques and solutions described
herein can also be applied for providing a dynamically con-
figurable multivariant operating system running on a comput-
ing device that 1s not typically mobile (e.g., a desktop com-
puter).

Example 2
Multivariant Mobile Operating System

In the technologies described herein, a multivariant mobile
operating system refers to an operating system of a mobile
computing device (e.g., a mobile phone) that can be dynami-
cally configured to support multiple configurations (e.g.,
multiple vaniants). For example, a multivariant mobile oper-
ating system can be dynamically configured to support dii-
ferent mobile phone operators 1n different markets (e.g., 1n
different countries).

Using the technologies described herein, a multivariant
mobile operating system can be provided as a single 1image,
while being dynamically configurable to support many dif-
terent mobile markets (e.g., many different mobile operators
in many different countries with many different configura-
tions). For example, a multivariant operating system can be
used by a mobile phone OEM (original equipment manufac-
turer). The mobile phone OEM can create a settings data store
containing settings supporting the different markets into
which the mobile phone will be sold. For example, the set-
tings data store can contain settings supporting different
mobile phone operators (e.g., network connectivity settings,
messaging settings, etc.), different regions (e.g., country-spe-
cific and/or language-specific settings), and/or different hard-
ware or software configurations of the device (e.g., a specific
case color, custom phone branding packages purchased by a
user, etc.). The OEM can then provide mobile phones with the
multivariant mobile operating system and the configuration
settings (e.g., 1n a settings data store stored on the mobile
phone). In this way, the OEM would only have to provide one

10

15

20

25

30

35

40

45

50

55

60

65

4

version of the phone software while still supporting the dii-
terent configuration needs of its mobile operator and/or end
user customers.

When the mobile phone 1s used (e.g., when a new UICC 1s
inserted, when a cold boot i1s performed, and/or at other
times), the multivariant mobile operating system running on
the mobile phone can be automatically configured. For
example, aspects of the phone can be detected (e.g., keys,
such as keys stored on the UICC and/or keys from other
sources) and configuration settings can be obtained from the
settings data store (e.g., by matching the detected keys). The
configuration settings can be prioritized (e.g., ordered from
lowest priority to highest priority and/or from least specific to
most specific). The settings can then be applied (e.g., in
prioritized order). The specific set of configuration settings to
be applied to the mobile phone can be called a “variant.”
Furthermore, the multivariant mobile operating system can
be configured with a different variant as needed (e.g., when

configuration parameters change, such as when a new UICC
1s detected).

Example 3
Keys

In the technologies described herein, the state or configu-
ration of a mobile computing device, such as a mobile phone,
can be determined. For example, the state of the device can be
determined based on various keys that reflect the configura-
tion of the computing device. For example, determining the
device state can include inspecting the device to determine
which keys are available (e.g., which types of configuration
information are available in the UICC and/or available from
other sources).

Keys can include configuration information that is avail-
able from a UICC of a mobile computing device with cellular
capability. Such keys can include: MCC (mobile country
code), MNC (mobile network code), SPN (service provider
name), language preference information, MSIN (mobile sub-
scriber identification number), and/or other types of informa-
tion that 1s stored on the UICC. In some circumstances, there
may be keys that are not available on the UICC (e.g., some
mobile operators may not provide an SPN). Keys that are used
to obtain settings from the UICC can be called UICC keys. A
UICC 1s a smart card conforming to the European Telecom-
munications Standards Institute (E'TSI) techmical report (TR)
102 216 standard. The MCC and MNC parameters are
defined 1n Telecommunication Standardization Sector (ITU-
T) Recommendation E.212.

Keys can also include configuration information that 1s not
obtained from a UICC of a mobile computing device. Keys
that are obtained from sources other than the UICC can be
called extension keys. One example of extension keys are
keys that are obtained from a non-UICC source on the com-
puting device (e.g., from the firmware, from software, etc.).
Such extension keys can indicate, for example, hardware
and/or software configuration information. Hardware and/or
soltware configuration information can include: a key indi-
cating the color of a mobile phone (e.g., the metal and/or
plastic color of the phone’s exterior), a key that indicates a
particular model or version of the device, a key that indicates
installed software apps, efc.

Another example of extension keys are keys that are
obtained from sources outside the mobile computing device
(e.g., obtained from a mobile phone operator, app store, etc.).
Such keys can include: keys that indicate user account infor-
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mation (e.g., configuration preferences), keys that indicate
purchased software or services (e.g., purchased apps), etc.

In some implementations, only UICC keys are used to
obtain configuration parameters for configuring a multivari-
ant mobile operating system. In other implementations, a
combination of UICC keys and extension keys are used to
obtain configuration parameters for configuring a multivari-
ant mobile operating system.

In some 1mplementations, only extension keys are used.
For example, keys indicating cellular network configuration
information can be obtained from a source other than a UICC
(e.g., from another type of removable configuration module,
from settings stored on the computing device, and/or from
another 1ternal and/or external source). Such cellular net-
work configuration information can be obtained using a key
indicating a country, a key indicating a mobile network, a key
indicating a service provider name, and/or other keys that can
be used to configure the computing device to access a cellular
network or another type of communication network.

Example 4
Configuration Settings

In the technologies described herein, configuration settings
can be used to configure a multivariant mobile operating
system. Configuration settings can be obtained using keys.
For example, configuration settings can be stored 1n a settings
data store. Keys can be used to retrieve settings from the
settings data store (e.g., by matching entries in the settings
data store for one or more keys).

Configuration settings can be applied to a multivariant
mobile operating system to configure the operating system.
For example, the configuration settings can be applied to
configure the operating system to use a particular mobile
phone operator (e.g., by configuring cellular data connectiv-
ity settings, messaging settings, account settings, etc.). The
configuration settings can also be applied to configure other
aspects ol the operating system (e.g., user interface features,
such as wallpaper, colors, user interface theme, app settings,
app installation, etc.).

Example settings include: wallpaper, user interface theme
(e.g., colors, fonts, images, etc.), volume notification, mobile
operator-specific settings (e.g., network settings), messaging
settings (e.g., SMS, MMS), voice mail configuration, emer-
gency phone number, country-specific settings, default lan-
guage settings, regulatory settings (e.g., power settings),
enabled hardware and/or software features, and pre-installed

apps.

Example 5
Determining Device State

In the technologies described herein, the state or configu-
ration of a mobile computing device, such as a mobile phone,
can be determined. For example, the state of the device can be
determined based on various keys that reflect the configura-
tion parameters of the mobile computing device. For
example, determining the device state can include mspecting
the device to determine which keys are available (e.g., which
types of configuration parameters are available 1n the UICC
and/or available from other internal or external sources).

For example, determining the state of the mobile comput-
ing device can be performed by determining which keys are
available to use for configuring the multivariant mobile oper-
ating system running on the device. For example, the UICC of
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the device can be examined for available keys and the con-
figuration parameters for the available keys can be retrieved.

In a specific implementation, the UICC 1s examined for at
least the MCC, MNC, SPN, and language preference. The
available keys can then be used to obtain configuration set-

tings (e.g., from the settings data store). For example, 11 the
UICC 1s examined and values for the MCC and MNC keys are

available, but the SPN key 1s empty, then the MCC and MNC
keys can be used to obtain configuration settings. If, however,
a value for the SPN key 1s present as well, then the SPN key
can also be used when obtaining configuration settings.

Example 6
Configuring Multivariant Mobile Operating Systems

In the technologies described herein, settings can be
obtained and applied to configure a multivariant operating
system (e.g., a multivariant mobile operating system). For
example, a set of settings can be obtained that defines a
variant of the multivariant operating system. The settings can
then be applied (e.g., in a specific order) to configure the
multivariant operating system.

FIG. 1 depicts an example 100 of applying settings to
configure a multivariant operating system (e.g., a multivariant
mobile operating system). In the example 100, a multivariant
operating system 110 1s provided. For example, the multivari-
ant operating system 110 can be a multivariant mobile oper-
ating system installed on a mobile computing device, such as
a mobile phone. Alternatively, the multivariant operating sys-
tem 110 can be installed on a computing device that 1s typi-
cally not mobile, such as a desktop computer.

Also provided 1n the example 100 1s a settings data store
120. The settings data store 120 stores settings that can be
used to configure different variants of the multivariant oper-
ating system 110. For example, the settings data store 120 can
store configuration settings to configure the multivariant
operating system 110 for different combinations of mobile
phone operator, country, region, language, installed apps, etc.

As depicted at 130, configuring the multivariant operating
system 110 can be performed by determining the state of a
computing device. For example, the state of the computing
device can be determined based on various keys that indicate
configuration parameters of the computing device. Some
examples of keys include keys obtained from a UICC of the
computing device (e.g., mobile country code, mobile network
code, etc.), keys obtained from hardware and/or software
information (e.g., case color, optional hardware components,
installed applications, etc.), and/or keys obtained from exter-
nal sources (e.g., user account details, purchased soitware or
services, etc.).

As depicted at 140, once the state of the computing device
has been determined, configuration settings can be obtained
from the settings data store 120. For example, the configura-
tion settings can be retrieved by matching the keys with data
stored 1n the settings data store 120 (e.g., with entries 1n one
or more databases, files, and/or other types of data storage
repositories).

As depicted at 150 the retrieved configuration settings are
applied based on priority of the configuration settings. For
example, prioritization of the settings can be based upon
priority information associated with keys, priority informa-
tion associated with individual settings, the number of keys
that match a particular setting, and/or other priority informa-
tion. The priority information can include indications of
which keys and/or settings are less specific and which are
more specific.
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In some 1mplementations, applying the configuration set-
tings based on priority (e.g., as depicted at 150) comprises
consolidating the retrieved set of configuration settings to
remove lower priority settings that would be overwritten by
higher priority settings, or in other words, to retain the highest
priority setting for any overlapping settings. For example, 1T a
lower priority wallpaper settings 1s present along with a
higher priority wallpaper setting, then the lower priority wall-
paper setting can be removed and just the higher priority
wallpaper setting can be applied (e.g., just the higher priority
wallpaper setting can be included 1n the configuration variant
that 1s applied to configure the multivariant operating sys-
tem).

In other implementations, applying configuration settings
based onpriority (e.g., as depicted at 150) comprises applying
the configuration settings in order from lowest priority to
highest priority. In this way, any lower priority settings are
applied first and then overwritten 11 a higher priority setting 1s
present.

FIG. 2 depicts an example mobile computing device 210
running a multivariant mobile operating system 220. The
mobile computing device 210 also comprises a settings data
store 260 and a UICC 240.

The multivariant mobile operating system 220 comprises a
runtime engine 230 for performing operations to configure
the multivariant mobile operating system 220. Alternatively,
the runtime engine 230 can be run as a separate component of
the mobile computing device 210 (e.g., a separate software
component).

The runtime engine 230 can determine keys indicating
configuration parameters of the mobile computing device
210. For example, the runtime engine 230 can obtain keys,
and their associated configuration parameters, from the UICC
240, from hardware and/or software configuration of the
mobile computing device 250 (e.g., indicating hardware
options such as case color, installed applications, optional
hardware or software features, etc.), and/or from external
computing resources 270 (e.g., from an app store, from
mobile operator servers, etc.).

The runtime engine 230 can use the keys to retrieve con-
figuration settings from the settings data store 260. For
example, the runtime engine can match keys against entries
stored (e.g., stored 1n XML data files) in the settings data store
260.

The runtime engine 230 can prioritize the retrieved con-
figuration information. For example, the runtime engine 230
can order the configuration settings from lowest priority (e.g.,
lease specific) to highest prionty (e.g., most specific). The
runtime engine 230 can consolidate the retrieved configura-
tion settings (e.g., to retain just the highest priority setting for
any overlapping settings). The prioritization can be per-
formed, for example, based on priority information associ-
ated with the configuration settings retrieved from the settings
data store 260, based on priority information associated with
the keys, based on the number of keys that match a particular
configuration setting, and/or based on other information.

The runtime engine 230 can apply the configuration set-
tings (e.g., 1 prioritized order) to the multivariant mobile
operating system 220. The runtime engine 230 can apply
configuration settings at specific times (e.g., upon detection
ol specific events). For example, configuration of the operat-
ing system can be performed when a new UICC 1s installed
(e.g., the first time the device powers on with a UICC and/or
when a UICC 1s changed). In some implementations, some
configuration settings are applied only once (e.g., the wallpa-
per setting may be applied only once, such as when the device
boots for the first time). In some implementations, some
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configuration settings are applied only when the device boots
for the first time or boots for the first time aiter the device has
been reset to factory settings (these situations can be called a
cold boot). Other configuration settings may be checked and
applied (e.g., if they have changed) multiple times. For
example, each time the mobile computing device boots (e.g.,
a boot from a powered-olf state), keys can be checked to see
if configuration parameters of the device have changed (e.g.,
if the UICC has been changed and/or 11 internal or external
keys have changed), and 11 so then new configuration settings
can be retrieved, prioritized, and applied.

Example 7
Settings Data Store

In the technologies described herein, a Settings data store
can be stored on a mobile computing device and used to
confligure a multivariant mobile operating system running on
the mobile computing device.

FIG. 3 a diagram of an example settings data store 310,
including the types of settings that can be stored 1in the settings
data store 310. As depicted, the example settings data store
310 stores a connectivity settings 320 repository, a customi-
zation settings 330 repository, an app (application) settings
340 repository, and/or a repository for other settings 350. The
different types of settings can be stored separately (e.g., 1n
separate data repositories, as depicted) or combined (e.g., 1n a
common data file or database). For example, the connectivity
settings 320 repository can be stored as a first set of one or
more XML data files, the customization settings 330 reposi-
tory can be stored as a second set of one or more XML data
files, and so on.

The connectivity settings 320 repository stores settings
related to wireless connectivity of the mobile computing
device. For example, the connectivity settings can include
settings related to cellular data, Multimedia Messaging Ser-
vice (MMS) configuration, and/or other connectivity-related
settings.

The customization settings 330 repository stores settings
related to customization of the mobile computing device. For
example, customization settings can include ring tones, wall-
papers, themes, graphical user interface (GUI) options, etc.

The app settings 340 repository stores settings related to
apps of the mobile computing device. For example, app set-
tings can include settings that configure operation of installed
apps, settings that indicate which apps to download and
install (e.g., apps to 1nstall for specific mobile operators and/
or apps to install based on customer purchase), etc. Reposi-
tories for other settings 350 can also be provided.

The settings stored 1n the settings data store (e.g., stored 1n
settings data store 310) can be accessed using keys. For
example, entries for settings 1n the settings data store can be
matched against one or more keys (e.g., entries can be 1den-
tified by individual keys or by groups of keys). Table 1 below
depicts a simplified example of connectivity settings (e.g.,
connectivity settings that could be stored in the connectivity
settings 320 repository).

TABL.

Ll
[

Entry Keys Settings

1 MCC=310o0r 311 Emergency =911;
Wallpaper = US__flag.pg
Emergency = 112;
Wallpaper = UK__flag.ipg

2 MCC = 234 or 235
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TABLE 1-continued

Entry Keys Settings

3 MCC = 208 Emergency = 112;

Wallpaper = France__flag.jpg
(Cellular data connectivity settings for
AT&T);

Wallpaper = att.|pg

(Cellular data connectivity settings for

4 MCC = 310 and
MNC =150

5 MCC =310 and

MNC = 260 T-Mobile)

6 MCC = 310 and (Cellular data connectivity settings for
MNC =016 and Cricket Wireless)
SPN = “Cricket”

7 MCC = 310 and (Cellular data connectivity settings for
MNC =150 and Consumer Cellular);
SPN = “Consumer  Wallpaper = consumer__cellular.|pg
Cellular”

With reference to Table 1, consider a first example where a
mobile phone 1s sold to a U.S. consumer using the AT&T
cellular network. In this example, when the mobile phone 1s
turned on, MCC and MNC keys are determined to be avail-
able from the UICC 1nstalled 1n the phone. In this example,
the value for the MCC 1s 310 and the value for the MNC 1s
150. Using these keys, configuration settings can be retrieved
from the settings data store on the phone. In this example, and
using Table 1, the matching entries would be entry 1 (match-

ing just the MCC o1 310) and entry 4 (matching both the MCC
of 310 and the MNC of 150). From the matching entries, the
configuration settings would be retrieved (the emergency
number and wallpaper configuration settings, and corre-
sponding values, from entry 1 and the cellular data connec-
tivity settings and wallpaper settings, and corresponding val-
ues, from entry 4). The retrieved configuration settings could
then be prioritized. In this example, the settings from entry 1
would be alower priority due to the match of only one key (the
MCC key) while the settings from entry 4 would be higher
priority (and more specific) due to the match of two keys.
Therefore, 1n applying the settings, the settings from entry 1
would be applied first (the less specific settings) to set the
emergency phone number and to set the wallpaper graphic to
a U.S. flag image. Then, the settings from entry 4 would be
applied (the more specific settings) to set the cellular data
connectivity settings to use AT&T’s cellular network and to
set the wallpaper graphic to an AT&T logo (thus overwriting
the less specific setting for the U.S. flag image). Alternatively,
the highest priority settings can be determined and then
applied. Using this approach, the emergency phone number
from entry 1 would be retained as would the cellular data
connectivity and wallpaper settings from entry 4 (the wallpa-
per setting from entry 1 would not be retained as 1t 1s lower
priority than the overlapping wallpaper setting from entry 4).

With reference to Table 1, consider a second example
where a mobile phone 1s sold to a U.S. consumer using Con-
sumer Cellular (which 1s a reseller, or mobile virtual network
operator (MVNQO), using AT&'T’s network). In this example,
when the mobile phone 1s turned on, MCC, MNC, and SPN
keys are determined to be available from the UICC 1nstalled
in the phone. In this example, the value for the MCC 1s 310,
the value for the MNC 1s 150, and the value for the SPN 1s
“Consumer Cellular”” This example would operate like the
first example above, with an additional matching entry, entry
7, 1n Table 1. The retrieved configuration settings would be
applied as with the first example, with the addition of the
settings 1n entry 7 being applied last because they are the
highest prionty settings due to the matching of three keys.
Therefore, 1n this example, the cellular data connectivity set-
tings that were applied from entry 4 would be updated by the
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cellular data connectivity settings in entry 7 as would the
wallpaper image. However, because Consumer Cellular uses

AT&T’s network, the cellular data connectivity settings in
entry 7 would only need to contain those values that are
different from the connectivity values in entry 4 (e.g., depend-
ing on the situation, no values, or only a small number of
values, may need to be included in entry 7). Alternatively, the
highest priority settings can be determined first and then
applied.

As 1llustrated by the examples above, configuration set-
tings can be prioritized and applied to a multivariant mobile
operating system 1n a specific order (e.g., from least specific
to most specific and/or based on other types of prioritization).
In some implementations, settings from different data reposi-
tories within the settings data store can be prioritized (e.g.,
configuration settings from the connectivity settings reposi-
tory can be applied before configuration settings from the
customization settings repository, which can be applied
betore settings from the app settings repository, and so on). In
some 1mplementations, configuration settings obtained using,
UICC keys can be applied before settings obtained using
extension keys. In some implementations, specific keys can
be independently prioritized and/or prioritized as a group. For
example, MCC and MNC keys can be given a higher priority
than a key indicating case color, and thus the configuration
settings obtained based on the MCC and/or MNC keys can be
applied after configuration settings obtained based on the
case color key.

Also, as 1llustrated by Table 1 settings can be organized and
applied efficiently. For example, a number of general settings
(less specific settings) can be created (e.g., by an OEM) for a
country, region, or market (e.g., emergency phone number
settings, default user interface settings, and/or other general
settings that are likely to be used by many different opera-
tors). The general settings can be matched, for example, by
the MCC key (e.g., MCC key values of 310 and 311 would
indicate settings to be applied to mobile device provided for
the U.S. market). More specific settings can then be provided
to supplement, or override, the general settings. For example,
for a phone sold to the U.S. market, the general settings can
first be applied based on the MCC value. Then, more specific
settings can be applied. For example, more specific carrier-
specific settings can then be applied depending on whether
the phone will be an AT& T phone or a T-Mobile phone (e.g.,
as determined by the MCC and MNC keys).

Example 8

Methods for Configuring Multivariant Mobile
Operating Systems

In any of the examples herein, methods can be provided for
configuring multivariant mobile operating systems. For
example, dynamic configuration of a multivariant mobile
operating system can be performed by determining keys indi-
cating configuration parameters of a mobile computing
device, configuration settings can be retrieved and prioritized,
and the priontized configuration settings can be applied to the
multivariant mobile operating system. For example, the
methods described herein can be used to configure a multi-
variant mobile operating system running on a mobile phone to
use one ol a number of possible combinations of mobile
operator, country, region, hardware and/or software configu-
ration options, etc.

FIG. 4 1s a flowchart of an example method 400 for
dynamic application of variant settings to a multivariant
mobile operating system running on a mobile computing
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device. At 410, a plurality of keys are determined that indicate
configuration parameters of the mobile computing device

(e.g., UICC keys and/or extension keys).

At 420, a set of configuration settings are retrieved. The set
of configuration settings can be retrieved from a settings data
store located on the mobile computing device. The set of
configuration settings can be retrieved by matching the keys
(determined at 410) with entries 1n one or more data reposi-
tories of the settings data store.

At 430, a configuration variant 1s dynamically created by
prioritizing the retrieved set of configuration settings. In some
implementations, the configuration variant 1s created by
ordering the configuration settings, at least 1n part, from least
specific to most specific. Ordering can also be performed
based on specific keys, groups of keys, the order that configu-
ration settings were stored 1n a particular data repository,
and/or which data repository the configuration settings were
retrieved from, etc. In other implementations, the configura-
tion variant 1s created by determining the highest priority
settings for any overlapping settings, which can include
removing any settings that would be overwritten by higher
priority settings.

At 440, the set of configuration settings are applied to the
multivariant mobile operating system according to the priori-
tization. For example, the configuration settings can be
applied from lowest priority to highest prionty (e.g., from
least specific to most specific). As another example, the con-
figuration variant can be applied to configure the multivariant
mobile operating system (e.g., by applying a consolidated set
of configuration settings where only the highest priority set-
tings for any overlapping settings are present).

FIG. 5§ 1s a flowchart of an example method 3500 for
dynamic application of variant settings to a multivariant
mobile operating system running on a mobile computing,
device. At 510, an indication of a configuration event 1is
received. The configuration event can be, for example, a cold
boot, booting from a powered-oil state, a reboot, detection of
a new UICC card, etc.

At 3520, a plurality of UICC keys are determined that indi-
cate configuration parameters of the mobile computing
device. For example, keys such as MNC, MCC, SPN, and
language preference can be determined. In some 1implemen-
tations, keys can be obtained from other sources at 530.

At 540, a set of configuration settings are obtained by
matching the keys with configuration settings stored in a
settings data store.

At 550, the obtained configuration settings are ordered, at
least 1n part, from least specific to most specific.

At 560, the configuration settings are applied to the multi-
variant mobile operating system 1n the order indicated at 550.

Example 9
Computing Systems

FIG. 6 depicts a generalized example of a suitable comput-
ing system 600 in which the described innovations may be
implemented. The computing system 600 1s not intended to
suggest any limitation as to scope of use or functionality, as
the innovations may be implemented in diverse general-pur-
pose or special-purpose computing systems.

With reference to FIG. 6, the computing system 600
includes one or more processing units 610, 615 and memory
620, 625. In FIG. 6, this basic configuration 630 1s included
within a dashed line. The processing units 610, 6135 execute
computer-executable mstructions. A processing unit can be a
general-purpose central processing unit (CPU), processor 1n
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an application-specific integrated circuit (ASIC), or any other
type of processor. In a multi-processing system, multiple
processing units execute computer-executable instructions to
increase processing power. For example, FIG. 6 shows a
central processing unit 610 as well as a graphics processing
unit or co-processing unit 615. The tangible memory 620, 6235
may be volatile memory (e.g., registers, cache, RAM), non-
volatile memory (e.g., ROM, EEPROM, flash memory, etc.),
or some combination of the two, accessible by the processing
unit(s). The memory 620, 625 stores software 680 1mple-
menting one or more innovations described herein, 1n the
form of computer-executable 1nstructions suitable for execus-
tion by the processing unit(s).

A computing system may have additional features. For
example, the computing system 600 includes storage 640,
one or more mput devices 650, one or more output devices
660, and one or more communication connections 670. An
interconnection mechamsm (not shown) such as a bus, con-
troller, or network interconnects the components of the com-
puting system 600. Typically, operating system software (not
shown) provides an operating environment for other software
executing in the computing system 600, and coordinates
activities of the components of the computing system 600.

The tangible storage 640 may be removable or non-remov-
able, and includes magnetic disks, magnetic tapes or cas-

settes, CD-ROMs, DV Ds, or any other medium which can be
used to store information and which can be accessed within
the computing system 600. The storage 640 stores instruc-
tions for the software 680 implementing one or more innova-
tions described herein.

The mput device(s) 650 may be a touch mput device such
as a keyboard, mouse, pen, or trackball, a voice input device,
a scanning device, or another device that provides input to the
computing system 600. For video encoding, the input device
(s) 650 may be a camera, video card, TV tuner card, or similar
device that accepts video mput 1n analog or digital form, or a
CD-ROM or CD-RW that reads video samples into the com-
puting system 600. The output device(s) 660 may be a display,
printer, speaker, CD-writer, or another device that provides
output from the computing system 600.

The communication connection(s) 670 enable communi-
cation over a communication medium to another computing
entity. The communication medium conveys information
such as computer-executable instructions, audio or video
input or output, or other data 1n a modulated data signal. A
modulated data signal 1s a signal that has one or more of its
characteristics set or changed 1n such a manner as to encode
information in the signal. By way of example, and not limi-
tation, communication media can use an electrical, optical,
RF, or other carrier.

The mnovations can be described 1n the general context of
computer-executable instructions, such as those included 1n
program modules, being executed 1n a computing system on
a target real or virtual processor. Generally, program modules
include routines, programs, libraries, objects, classes, com-
ponents, data structures, etc. that perform particular tasks or
implement particular abstract data types. The functionality of
the program modules may be combined or split between
program modules as desired 1n various embodiments. Com-
puter-executable instructions for program modules may be
executed within a local or distributed computing system.

The terms “system” and “device” are used interchangeably
herein. Unless the context clearly indicates otherwise, neither
term 1mplies any limitation on a type of computing system or
computing device. In general, a computing system or com-
puting device can be local or distributed, and can include any
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combination of special-purpose hardware and/or general-
purpose hardware with software implementing the function-
ality described herein.

For the sake of presentation, the detailed description uses
terms like “determine” and “use’ to describe computer opera-
tions 1n a computing system. These terms are high-level
abstractions for operations performed by a computer, and
should not be confused with acts performed by a human
being. The actual computer operations corresponding to these
terms vary depending on implementation.

Example 10
Mobile Device

FIG. 7 1s a system diagram depicting an exemplary mobile
device 700 including a variety of optional hardware and sofit-
ware components, shown generally at 702. Any components
702 in the mobile device can communicate with any other
component, although not all connections are shown, for ease
of illustration. The mobile device can be any of a variety of
computing devices (e.g., cell phone, smartphone, handheld
computer, Personal Digital Assistant (PDA), etc.) and can
allow wireless two-way commumnications with one or more
mobile communications networks 704, such as a cellular,
satellite, or other network.

The illustrated mobile device 700 can include a controller
or processor 710 (e.g., signal processor, miCroprocessor,
ASIC, or other control and processing logic circuitry) for
performing such tasks as signal coding, data processing,
input/output processing, power control, and/or other func-
tions. An operating system 712 can control the allocation and
usage of the components 702 and support for one or more
application programs 714. The application programs can
include common mobile computing applications (e.g., email
applications, calendars, contact managers, web browsers,
messaging applications), or any other computing application.
Functionality 713 for accessing an application store can also
be used for acquiring and updating application programs 714.

The 1llustrated mobile device 700 can include memory
720. Memory 720 can include non-removable memory 722
and/or removable memory 724. The non-removable memory
722 can include RAM, ROM, flash memory, a hard disk, or
other well-known memory storage technologies. The remov-
able memory 724 can include flash memory or a Universal
Integrated Circuit Card (UICC), which 1s well known 1n cel-
lular commumnication systems, or other well-known memory
storage technologies, such as “smart cards.” The memory 720
can be used for storing data and/or code for running the
operating system 712 and the applications 714. Example data
can include web pages, text, images, sound files, video data,
or other data sets to be sent to and/or recerved from one or
more network servers or other devices via one or more wired
or wireless networks. The memory 720 can be used to store a
subscriber identifier, such as an International Mobile Sub-
scriber Identity (IMSI), and an equipment identifier, such as
an International Mobile Equipment Identifier (IMEI). Such
identifiers can be transmitted to a network server to 1dentily
users and equipment.

The mobile device 700 can support one or more input
devices 730, such as a touchscreen 732, microphone 734,
camera 736, physical keyboard 738 and/or trackball 740 and
one or more output devices 750, such as a speaker 752 and a
display 754. Other possible output devices (not shown) can
include piezoelectric or other haptic output devices. Some
devices can serve more than one input/output function. For
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example, touchscreen 732 and display 754 can be combined
in a single input/output device.

The mput devices 730 can include a Natural User Interface
(NUI). An NUI 1s any interface technology that enables a user
to 1nteract with a device 1n a “natural” manner, free from
artificial constraints imposed by mput devices such as mice,
keyboards, remote controls, and the like. Examples of NUI
methods 1nclude those relying on speech recognition, touch
and stylus recognition, gesture recognition both on screen and
adjacent to the screen, air gestures, head and eye tracking,
voice and speech, vision, touch, gestures, and machine intel-
ligence. Other examples of a NUI include motion gesture
detection using accelerometers/gyroscopes, facial recogni-
tion, 3D displays, head, eye, and gaze tracking, immersive
augmented reality and virtual reality systems, all of which
provide a more natural interface, as well as technologies for
sensing brain activity using electric field sensing electrodes
(EEG and related methods). Thus, 1n one specific example,
the operating system 712 or applications 714 can comprise
speech-recognition software as part of a voice user interface
that allows a user to operate the device 700 via voice com-
mands. Further, the device 700 can comprise mput devices
and software that allows for user interaction via a user’s
spatial gestures, such as detecting and interpreting gestures to
provide mput to a gaming application.

A wireless modem 760 can be coupled to an antenna (not
shown) and can support two-way communications between
the processor 710 and external devices, as 1s well understood
in the art. The modem 760 1s shown generically and can
include a cellular modem for communicating with the mobile
communication network 704 and/or other radio-based
modems (e.g., Bluetooth 764 or Wi-F1 762). The wireless
modem 760 1s typically configured for communication with
one or more cellular networks, such as a GSM network for
data and voice communications within a single cellular net-
work, between cellular networks, or between the mobile
device and a public switched telephone network (PSTN).

The mobile device can further include at least one mput/
output port 780, a power supply 782, a satellite navigation
system receiver 784, such as a Global Positioming System
(GPS) recever, an accelerometer 786, and/or a physical con-
nector 790, which can be a USB port, IEEE 1394 (FireWire)
port, and/or RS-232 port. The illustrated components 702 are
not required or all-inclusive, as any components can be
deleted and other components can be added.

Example 11
Cloud-Supported Environment

FIG. 8 illustrates a generalized example of a suitable
implementation environment 800 1n which described
embodiments, techniques, and technologies may be 1mple-
mented. In the example environment 800, various types of
services (e.g., computing services) are provided by a cloud
810. For example, the cloud 810 can comprise a collection of
computing devices, which may be located centrally or dis-
tributed, that provide cloud-based services to various types of
users and devices connected via a network such as the Inter-
net. The implementation environment 800 can be used in
different ways to accomplish computing tasks. For example,
some tasks (e.g., processing user mput and presenting a user
interface) can be performed on local computing devices (e.g.,
connected devices 830, 840, 850) while other tasks (e.g.,
storage of data to be used 1n subsequent processing) can be
performed 1n the cloud 810.
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In example environment 800, the cloud 810 provides ser-
vices for connected devices 830, 840, 850 with a variety of

screen capabilities. Connected device 830 represents a device
with a computer screen 835 (e.g., a mid-size screen). For
example, connected device 830 could be a personal computer
such as desktop computer, laptop, notebook, netbook, or the
like. Connected device 840 represents a device with a mobile
device screen 845 (e.g., a small size screen). For example,
connected device 840 could be a mobile phone, smart phone,
personal digital assistant, tablet computer, and the like. Con-
nected device 850 represents a device with a large screen 855.
For example, connected device 850 could be a television
screen (e.g., a smart television) or another device connected
to a television (e.g., a set-top box or gaming console) or the
like. One or more of the connected devices 830, 840, 850 can
include touchscreen capabilities. Touchscreens can accept
input in different ways. For example, capacitive touchscreens
detect touch mput when an object (e.g., a fingertip or stylus)
distorts or interrupts an electrical current running across the
surface. As another example, touchscreens can use optical
sensors to detect touch mput when beams from the optical
sensors are interrupted. Physical contact with the surface of
the screen 1s not necessary for imnput to be detected by some
touchscreens. Devices without screen capabilities also can be
used 1n example environment 800. For example, the cloud
810 can provide services for one or more computers (e.g.,
server computers) without displays.

Services can be provided by the cloud 810 through service
providers 820, or through other providers of online services
(not depicted). For example, cloud services can be custom-
1zed to the screen size, display capability, and/or touchscreen
capability of a particular connected device (e.g., connected
devices 830, 840, 850).

In example environment 800, the cloud 810 provides the
technologies and solutions described herein to the various
connected devices 830, 840, 850 using, at least 1n part, the
service providers 820. For example, the service providers 820
can provide a centralized solution for various cloud-based
services. The service providers 820 can manage service sub-
scriptions for users and/or devices (e.g., for the connected
devices 830, 840, 850 and/or their respective users).

Example 12
Implementations

Although the operations of some of the disclosed methods
are described 1n a particular, sequential order for convement
presentation, it should be understood that this manner of
description encompasses rearrangement, unless a particular
ordering 1s required by specific language set forth below. For
example, operations described sequentially may in some
cases be rearranged or performed concurrently. Moreover, for
the sake of simplicity, the attached figures may not show the
various ways 1 which the disclosed methods can be used in
conjunction with other methods.

Any of the disclosed methods can be implemented as com-
puter-executable instructions or a computer program product
stored on one or more computer-readable storage media and
executed on a computing device (e.g., any available comput-
ing device, including smart phones or other mobile devices
that include computing hardware). Computer-readable stor-
age media are any available tangible media that can be
accessed within a computing environment (€.g., one or more
optical media discs such as DVD or CD, volatile memory
components (such as DRAM or SRAM), or nonvolatile
memory components (such as flash memory or hard drives)).
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By way of example and with reference to FIG. 6, computer-
readable storage media include memory 620 and 625, and
storage 640. By way of example and with reference to FIG. 7,
computer-readable storage media include memory and stor-
age 720, 722, and 724. The term computer-readable storage
media does not include signals and carrier waves. In addition,
the term computer-readable storage media does not include
communication connections (e.g., 670, 760, 762, and 764).

Any of the computer-executable instructions for imple-
menting the disclosed techmiques as well as any data created
and used during implementation of the disclosed embodi-
ments can be stored on one or more computer-readable stor-
age media. The computer-executable instructions can be part
of, for example, a dedicated software application or a sofit-
ware application that 1s accessed or downloaded via a web
browser or other software application (such as a remote com-
puting application). Such software can be executed, for
example, on a single local computer (e.g., any suitable com-
mercially available computer) or 1n a network environment
(e.g., via the Internet, a wide-area network, a local-area net-
work, a client-server network (such as a cloud computing
network), or other such network) using one or more network
computers.

For clarity, only certain selected aspects of the software-
based implementations are described. Other details that are
well known 1n the art are omitted. For example, it should be
understood that the disclosed technology 1s not limited to any
specific computer language or program. For instance, the
disclosed technology can be implemented by software writ-
ten 1n C++, Java, Perl, JavaScript, Adobe Flash, or any other
suitable programming language. Likewise, the disclosed
technology 1s not limited to any particular computer or type of
hardware. Certain details of suitable computers and hardware
are well known and need not be set forth 1n detail i this
disclosure.

Furthermore, any of the software-based embodiments
(comprising, for example, computer-executable instructions
for causing a computer to perform any of the disclosed meth-
ods) can be uploaded, downloaded, or remotely accessed
through a suitable communication means. Such suitable com-
munication means include, for example, the Internet, the
World Wide Web, an 1ntranet, software applications, cable
(1including fiber optic cable), magnetic communications, elec-
tromagnetic commumnications (1including RF, microwave, and
infrared communications), electronic communications, or
other such communication means.

The disclosed methods, apparatus, and systems should not
be construed as limiting in any way. Instead, the present
disclosure 1s directed toward all novel and nonobvious fea-
tures and aspects of the various disclosed embodiments, alone
and 1n various combinations and sub combinations with one
another. The disclosed methods, apparatus, and systems are
not limited to any specific aspect or feature or combination
thereof, nor do the disclosed embodiments require that any
one or more specific advantages be present or problems be
solved.

The technologies from any example can be combined with
the technologies described 1n any one or more of the other
examples. In view of the many possible embodiments to
which the principles of the disclosed technology may be
applied, 1t should be recognized that the 1llustrated embodi-
ments are examples of the disclosed technology and should
not be taken as a limitation on the scope of the disclosed
technology. Rather, the scope of the disclosed technology
includes what 1s covered by the following claims. We there-
fore claim as our invention all that comes within the scope and
spirit of the claims.
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We claim:

1. A method, implemented at least in part by a mobile
computing device, for dynamic application of variant settings
to a multivariant mobile operating system, the method com-
prising:

determining, by the mobile computing device, a plurality

of keys, wherein the plurality of keys indicate, at least 1in
part, configuration parameters for the mobile computing
device, and wherein the plurality of keys comprises a
key indicating a case color hardware configuration of the
mobile computing device;

retrieving, from a settings data store located on the mobile

computing device, a set of configuration settings and
corresponding values based on the plurality of keys,
wherein the set of configuration settings comprises two
instances of a configuration setting, one instance having
a first value with a lower priority and the other instance
having a second value with a higher priority, and
wherein the settings data store stores values for a case
color configuration setting;

dynamically creating a configuration variant by prioritiz-

ing, by the mobile computing device, the retrieved set of
configuration settings; and

applying the set of configuration settings to the multivari-

ant mobile operating system according to the prioritiza-
tion, wherein the mobile computing device runs the mul-
tivariant mobile operating system, and wherein applying
the set of configuration settings to the multivariant
mobile operating system according to the prioritization
Comprises:
applying each configuration setting, of the set of con-
figuration settings, 1n order of priority, from lowest
priority to highest priority, including:
applying the instance of the configuration setting with
a lower priority by setting the configuration setting
to the first value:; and
alter applying the instance with the lower priority,
applying the instance of the configuration setting
with the higher priority by overwriting the configu-
ration setting to the second value.

2. The method of claim 1 wherein the plurality of keys
comprise:

a key indicating a country; and

a key indicating mobile network.

3. The method of claim 1 wherein the plurality of keys
comprise:

a mobile country code key;

a mobile network code key; and

a service provider name key.

4. The method of claim 1 wherein determining the plurality
of keys comprises:

determining available keys associated with a Universal

Integrated Circuit Card (UICC) of the mobile computing
device;

wherein at least one of the plurality of keys 1s selected from

the available keys of the UICC.

5. The method of claim 4 wherein determining the plurality
ol keys further comprises:

determining available keys indicating hardware and/or

soltware configuration of the mobile computing device;
wherein at least one of the plurality of keys 1s selected from

the available keys indicating hardware and/or software

configuration of the mobile computing device.

6. The method of claim 1 wherein the settings data store
stores values for:

a plurality of different countries;

a plurality of different mobile operators; and
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a plurality of different hardware and/or software configu-

rations of the mobile computing device.

7. The method of claim 1 wherein dynamically creating the
configuration variant by prioritizing the retrieved set of con-
figuration settings comprises:

consolidating the retrieved set of configuration settings to

remove lower priority settings that would be overwritten
by higher priority settings.

8. The method of claim 1 wherein applying the set of
configuration settings to the multivariant mobile operating
system according to the prioritization comprises:

applying each configuration setting, of the set of configu-

ration settings, 1n order of priority, including:

applying, at least in part, the set of configuration settings
from lowest priority to highest priority; and

applying, at least in part, the configuration settings {from
least specific to most specific.

9. A mobile computing device running a multivariant
mobile operating system, the mobile computing device com-
prising;:

a processing unit;

memory;

a Universal Integrated Circuit Card (UICC);

a settings data store; and

a runtime engine, the runtime engine configured to perform

operations comprising:

determining a plurality of keys, wherein the plurality of
keys indicate, at least 1n part, configuration param-
cters for the mobile computing device, and wherein
the plurality of keys comprises a key indicating a case
color hardware configuration of the mobile comput-
ing device;

retrieving, from the settings data store, a set of configu-
ration settings and corresponding values based on the
plurality of keys, wherein the set of configuration
settings comprises two instances ol a configuration
setting, one 1stance having a first value with a lower
priority and the other instance having a second value
with a higher priority, and wherein the settings data
store stores values for a case color configuration set-
ting;

dynamically creating a configuration variant by priori-
tizing the retrieved set ol configuration settings,
wherein prioritizing the retrieved set of configuration
settings comprises ordering the set of configuration
settings from lowest priority to highest priority; and

applying the set of configuration settings to the multi-
variant mobile operating system in order from lowest
priority to highest priority, wherein applying the set of
configuration settings to the multivariant mobile oper-
ating system 1n order comprises:
applying each configuration setting, of the set of con-
figuration settings, i order of priority, from lowest
priority to highest priority, including:
applying the instance of the configuration setting with
a lower priority by setting the configuration setting,
to the first value:; and
after applying the instance with the lower priority,
applying the instance of the configuration setting
with the higher priority by overwriting the configu-
ration setting to the second value.
10. The computing device of claim 9 wherein the plurality
of keys comprise:
a mobile country code key stored on the UICC;
a mobile network code key stored on the UICC; and
a service provider name key stored on the UICC.
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11. The computing device of claim 9 wherein the plurality
of keys comprise at least one of:

a key, not stored on the UICC, that represents a hardware
configuration parameter of the mobile computing
device; and

a key, not stored on the UICC, that represents a software
configuration parameter of the mobile computing
device.

12. The computing device of claim 9 wherein the settings

data store stores values for:

a plurality of different countries;

a plurality of different mobile operators; and

a plurality of different hardware and/or software configu-
ration parameters ol the mobile computing device.

13. The computing device of claim 9 wherein lower prior-
ity settings represent less specific settings, and wherein
higher priority settings represent more specific settings.

14. A computer-readable storage medium storing com-
puter-executable instructions for causing a mobile computing
device to perform a method for dynamic application of vari-
ant settings to a multivariant mobile operating system, the
method comprising:

determining a plurality of keys, wherein the plurality of
keys indicate, at least in part, configuration parameters
for the mobile computing device, and wherein the plu-
rality of keys comprises a key indicating a case color
hardware configuration of the mobile computing device;

retrieving, from a settings data store, a set of configuration
settings and corresponding values based on the plurality
of keys, wherein the set of configuration settings com-
prises two instances ol a configuration setting, one
instance having a first value with a lower priority and the
other instance having a second value with a higher pri-
ority, and wherein the settings data store stores values for
a case color configuration setting;

dynamically creating a configuration variant based on pri-
ority of the retrieved set of configuration settings,
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wherein dynamically creating the configuration variant
based on prionty of the retrieved set of configuration
settings comprises:
consolidating the retrieved set of configuration settings
to retain a highest priority setting for any overlapping
settings, comprising:
determining that the two instances of the configura-
tion setting are overlapping;
in response to determining that the two instances of
the configuration setting are overlapping, remov-
ing the mstance of the configuration setting having
the first value with the lower priority from the con-
figuration variant, and retaining the instance of the
confliguration setting having the second value with
the higher priority in the configuration variant; and
applying the configuration variant to configure the multi-
variant mobile operating system, wherein the mobile
computing device runs the multivariant mobile operat-
ing system.
15. The computer-readable storage medium of claim 14
wherein the plurality of keys comprise:
a mobile country code key;
a mobile network code key; and
a service provider name key.
16. The computer-readable storage medium of claim 14
wherein determining the plurality of keys comprises:

determining available keys associated with a Universal
Integrated Circuit Card (UICC) of the mobile computing
device;

wherein at least one of the plurality of keys 1s selected from
the available keys of the UICC.

17. The computer-readable storage medium of claim 14

wherein determiming the plurality of keys further comprises:

determining available keys indicating hardware and/or
software configuration of the mobile computing device;

wherein at least one of the plurality of keys 1s selected from
the available keys indicating hardware and/or software
configuration of the mobile computing device.
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